Pharmacological inhibition of cathepsin S decreases atherosclerotic lesions in Apoe-/- mice.
Recent studies provided evidence for a significant role of cathepsin S during extracellular remodeling in atherosclerosis. In this study, we investigated the effect of a specific cathepsin S inhibitor on atherosclerotic plaque progression in the brachiocephalic artery. Male and female Apoe-/- mice on a cholate-containing high-fat diet containing or lacking a specific cathepsin S inhibitor were evaluated for the remodeling of atherosclerotic lesions. The in vivo efficacy of the cathepsin S inhibitor was demonstrated by the inhibition of invariant chain processing in spleen. After 8 weeks of diet, brachiocephalic arteries were analyzed for plaque size, collagen, macrophage, and smooth muscle cell content, for elastic lamina breaks, and the number of buried fibrous caps. The size of atherosclerotic plaques in inhibitor-treated mice was reduced by 36% in male and 68% in female mice, and they showed significantly smaller numbers in elastin lamina breaks (60% less in males; 75% less in females), plaque macrophages (47% less in males; 40% less in females), and buried fibrous caps (50% less in males; 86% less in females). In conclusion, the inhibition of cathepsin S showed a strong atheroprotective activity, demonstrating the potential benefits of a small molecule anti-cathepsin therapy.